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Infectious encephaloqelitie (lEM) of horses is an acute infectious

disease. It is caused by a neurotropic filterable virus and is accom-

C) panied by a disruption of the activity of the nervous system, Jaundice

Lof the mucous membranes and with a distinctly expressed paresis of the

gastro-inteatinnl tract, This iliness is observed as an enzootic of

sporadic cases and very seldom as an epizootic.

HISTORICAL references: A disease of horses with sigs of affection

of the central nervouo system has been known for a long time. Separate

data on this illness are encountered i. litercture of the 18th century.

P. M. Vakarov published data on the significant distribution of this in-

fection in the period 1900-1912 in various provinces of Bussiac, Accor-

ding to the matoeial of the horse-breeders of the Notthern Kavkaz, it

was noted in 1902 and then repeated Bself after 3-5 years until 1939.

In regard to the etiology of this illness there were many various

Luppofltions made. Bannikov, Nau.ior and Sidorov regarded it as a fod-

der poisoning.

The greatest attention to the study of IEM was appropriated in the

period 1925-1936. Expeditions consisting of episootologists, bacterio-

logists, pathologo-enatomists,, clinisists and other specialists expres-

sed different points of view on the etiology of this disease on the basis

of the dAta obtained. Thus,, one of the expeditions, in the organization

of which were Included the presidents of Scientitio-Research Intitutes

IQ)cf the Mcraine, reported that Spirochaeta, which according to the sup-

position of the oommission was the agent of thi illness, was found in the

, ,i, , 1 '



l fluid of horse' '-hich had been ill and died from a mennrCO-ke

dire e(11D). This supposition of the CC4iAe ,edItIoD wa6 not con-

firmed duxing a later more accurate study. 4 N. Veaheleark and other

authors proved that thia Spirochaeta wrs *stily detects_ in the apinal

fluid of hpaltby horaps as weil, and. la other aamasj, and therefore can-

rot play any etiological of zpecific role.

Tho un-based opinions of various authore on the cauas of the disease

were quickly rejected, which ctipulated the appearuce of new points of

view, and consequently, new trends in the study of the etiolog7 of IZ1,

A Russian scientist, D. 1. .vanovski, correct,.y approached the stud7'

of filtorable viruses 60 yeare ago. Yis discovery of the filtrablo virus

of the mosaic disease of tobacco served as the start of tbe study of the

nature of filtreble vlrimes. Fe developed the method which has been ao-

0 cepted for the stuiy of filtrable viruses which cause diseases in man

and animals.

S. N. Yeheleski, using the method of Otudying filtirabse virusea

and infecting cats with pathological material from dend horse, igoiated

a filtirable virus and proved its etiologcal importance. I, G Leven-

berg, using tnis sAe method, obtained positive results during Infecting

of rabbit,. Thedo two tests served as evidence of the virus nature 'f

diseases.

A proper name wae obtained with the establishment of the etiology

of the disease--infectiouu encephalowyelitis of horees(XM').

Diseases of horses with an affection of the centxtU nervous system

are encountered an almost all countries.

We will set here a short discription of en'ceph.A1des of an Infoctious

nature which are observed various countries.

TOJ BQRN e diseape was first discribed in 178 in Saxony(central Ger-

many), in the Born& rcion. from where it got its xame.

!
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Tr.e agent of the encephalonyelitis of horses In Germany was studied

by Tsvik and regarded as a filtrable virus. The iliness progresses in

an acute or sub-acute form and is terminated most often with the death of

the animal. Of laboratory animale, rabbits are susceptable to the virus.

The latter aiwfys become ill during injection of pathological material

into them intracerebraLiy or subduralLy. (uinea pigs, rats and monkies

are also sensitive to the virus. The incubation period lasts from 28 to

4. days, and more, the illness last 10-14 days ordinarily. Horses con-

tact the disease in the rural areas only.

A pzriodicity of outbreaks is noted, they repeat themselves after

several years. The Born. disease is registered in the spring-bummer per-

lod. The sources and Path@ of in~dction are not definate. The consider

th~t Ong, V Ie."I "P'it be. t1 t01 I (r' i' ask ~ .livo II~ln Ru~Io lu alid 11'1110

llio t~th o lyfivfov, irA~ oro A'ithora ouippopp, n-n I- tho rMii'em Mart-

hiiet*4 of the nose and mouth cavity; the possibility of the penetration

of the virus through the digestive tract is not excluded. The possibi-

lity of infecting animals by metns of direct contact has been proven. Cn

the basis of the lengt to ten years) stability of the virus in a dry state,

mani authors cojisider the disease to be a ground infeotdon.

In the horses, at the start of the infect;3n, there are observed ner-

vous appearancis which develop slowly, by their character completely dif-

f1,>ent and un-constant. The disease is oftfen accompanied by paralysis of

the lips, eyelids, tongue a.d gullet. Defecation is noted, constipation

interchanges with diarrhea. A light colic is also noted.

The death-rate of horses during the Borna disease is very !Ugh(from

(5 tu 30%). Daing dissection no pathologoanatomic vorlations are aoted.

tc studies always disclose very characteristic changeoz in the
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knron horn and in the other sections of the brain; perivcscular infiltra-

tion, corsisting of plasmatic and lymphoid cells, proifertiion zf the

Canglios cells. In the nuclei of the ganglios cessi there are noted In-

tranuclear acidopiilic incorporations, without structure, u~uaily surrounded

by lirh thln rlma' jest bodies). The incorporav.ons are easily differ,--

tiated from the Negri corpusoles(bodies), which are diatributod not in the

nuclei, but in the cytoplasma and possess a baeophilic structure.

Accorcing to certain clinical signs the Boriia diser.e is reminescent

of the rarely encountered in our country ILM of horses. The distinctive

signs of the Borna diseasef are the d" rativity of the disease(from 3 to

24 days, seidom to 6 weeks), weak icterua of the mucous membranes. I-

the surviving horses there is often observed an a. r-effect, affection

of the nervous syptem (epileptic fita, pzirenis, donervo.tion of certain

YNZOOTIC encephalowyelitis of aorses in France is observed mainly as

sporadic cases. It is insufficien'Ly studied.

Mussiu and Marshan discribed an enzootic outbreak. They observed 15

sick animals, of which 6 fell. Acording to theses authors, the ilLness

has a severe course, lasts from 20 hours to 6 days. Rabbits, which are

infected Intracerebrally and intramuscularly with a brain suspension from

t dead horse, are susceptable to the virus. Tre incubation period during

infection with a virus fixed for rabbits is 3-( -aye. During dissection

there is always noted an enltrgment o" the spleen, general septicemia wlth

parenchymatous variations in the liver and kidneys. In the brain during

histoogical studies, besides the variations which indicate encepha&LCyeltis,

there are observed hemorrhages. Incorporations of Joest bodies are not

C(Q disclosed.

Infections of horses with IMJ4 have been established in Japan aso.
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According to the data of Emota and Kando, it is caused by two types of

virus: one similar to the Borna virus, and the other with the American

western v:jrlra-t of er ,,ohalitis viruR.

There are data which indicate distribution of the IEM of horses in

Finland, luaiminia and Czt,kor!loiv_;dba.

Ai.I,^hN 12CEP.ALITIS. In 1931 meyer, Goring and Govit, during study

of an acute form of encephalitis which is encountered in the U"A,isolated

a filterable virus from the brain tissue of an ailing L_._ ,und datermined

it to bo the "ent of the disease. Later works established that there are

two variants of viruo in America--vastern and western.

.7;10 0 1 K Q icov chowed th. t a ".Iraz solated 4- 'enozuela differs

from the eastern and western variants of virus. The western and eastern

viruses differ from each other by virulence, dissemination and immunobio-

0 logical properties. In certain years this disease takes on a wide measure,

In the years 1935-1937 there were 27 ,000 cases of the disease registered,

the mortality conuisted of 25-SO1. The eastern virua causes a great death

rate. A strict seasonality is noted as a characteristic of the disease

(June-September in the western states, August-October in the east). Theix

is a noted recurrence which repeats itself after various periods of time,

The 2c.Ltturod ra.tuco of the centers, thu simdltineou6 infection of . il als

in noctionu far romoved from each other, do not allow for any concluolon

oil th, co! t Ct d'.uo.iiimtion of the infoction,

Kelsor proved(1933) that tho dleaoe can be trzijforod frow a sick

aninal to a he.athy one by the mosquito Aodes ae-<pti. ! quitoes, 6-8

days after sucking; blood from infected guinea pigs, infectod healthy

Cuinea pigs by biting, horsos as well. Later tests established that the

virus of I1E, is catrried by the mosquitoes of other types:Aedes calbicitiatn,

A. nigc' ;>tua, A. dorsalis.
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The establi h ent of the fact that the IM of horses is vectored by

mooqaitoea and tic8s,and also the finding of the virus in sporanoualy

Infected pheasants &ad sparrov&, allow us to speak of an expansive cir-

culation of the virrs in ature among the birds, anim Lls and blood-aucking

atLropodeo end of the carrying of the infectio, 1.'om the ailing -

to the healthy by the lattor.

MAny cases of transmisolon of the viruo by contict by muiO of the

mucous membrance of the noso an' mouth surfaces a- discrlbod.

The experimental infection of horses is aiway succossful b. the in-

tracerebral method. The horses bocomo infected leso often dUrlng intro--

dction of the tirus subcutanooualy, lntermuscularly or i::ttat ....oLily.

Z , . it4r --- ,w'nt-Ole to both variants, to a lesser do6groa-white

mice, ra bits and monkios, and besides these, pheasants, chickens and ducks.3

) Dogs, ewine and cats are also ausceptable to the eastern viru.

The incubation period in horses in natural conditions lasts to 3 weeks,

during experimental Infection-3-9days.

M CLINICAL chirt of the dsse.se in horses is very differnt. Pro-

dromal appearances are accompanied by dlisruptions of dl,;e1tlon &-Id i:nsig-

nificant irnroa~es in temperature to "7Q.5 C. An acute onset often starts

with a sudden sharp excitatIon, apiersnces of con ior , griAnr of

the teeth, ubrupt movementas, irz,-linations to go forward: durie; ths. the

horie often suffers brules, wouzds, in a laying pooltion it beato its

lets. Then a full loss of soneltivity begans, paralysip of thto 1iTs, ears,

the action of the gjll 't is diasrunted, the tonue dro;. out, pireis of

the -'romities. In the term,;natlon of diease the te'.ert-re Ii nor-

ral. The length of the dsease is 3- dQ.'s, less often to 2- i'Lv.

THE PATiOIOGAIATOMICAL chart is characte. .ed ic/f the

zembranes, enlarirment and sappinews of thw 1 ... t" nodes a weoky ox-

pressed degenerativ,' varlatloa in the liver and kidneys, The brain is



OdjZ. 0 '.a "'CG7019 in2'otbi. The spleen Is without visible chantea.

ati,.Uou of the brain eatablibhod dogtontrat~ve and inflam-

n.~oyV, iaton. T7he prosence of iLAranucloar incorpor~tiorv is not

:'2::Y Aropated infection of an, anip-d hns not boen noted. In

norwreooring after encepheaitis, the quanitity of Antibodles nrimtr&,-

litlni- the 71r':9 i' increavsed. --""'active -rgane of treatmont c-re necativo.

:the J,3i a vaiccine fronr chicken ezmbryoa is used for Ii.:i izatiozn of

~o:~&* 8n *'~u The 'jest resUits &ro o__tadned iurinr, a271icatlou of

theo vci die two weeks before the oultbrc ka of the iiistale.

:-y zmthod of ,itra-centrifugation it vws estctblished thtthe ci ze

*of tho viria ir, 20-25 microns. The virus, the eastern az well as the

v e~torn. is well preslerved ia 50': glycerim utnler pH 'I.;. and in a:, aci d

xtj uz a t pH b.0; in a more acid-ic med~um it ia dler _pted very quickly.

-,.- V'rus 'rA a r, ctsi-.tv1 ver. qulckly in fo. zjiin an ccw &ioJU:

a~ i~~ is stable to 0.5- phonol. In a fro zen, or oiTled a ate the vlr'us

aoe not loc,e tiooical actllv ,,as for a yer.

k- iAI(Sooiayi~ cin. : Asl~aI trtre l cl~tn

of ~ ~r.~of 12s~ hc s rotrz~ izai by '.n-

~u~' it~IJL,~tty ~ i ,)WolG. ztx%;dzut-r. Q ur-i'e, lubsenc Or Pro-

.w 4, uver an-d r.rvu.O7)tJ7z1n boforo E, rsha;Ply expreolsed Ox-

l-tt tlozi, itre toncouzitor-3_ wre adz;eof ton. '-ez c DI in-" Ia i aP: 7 4z

note fii t !I a di oe a ae. ~r c w- nrss x r.fof. x -h outbzeakz

f t I a se~ cteoc PQ e " es vn @1z ,P td cot!-r bo

~ut~ 'c'.rer'il.ti In ~ h~i. M ~ ~ < h~r s&0r~~~

an I t. cs Iv o g~~r ix z ie C teru s 0 h 0 n t .-' Vtl
3f toz*--aheAe

.2i~ey ae e~eix~ e~h~dofton withL PO*6t _6 b~. penis Often

enrd The .:1 inetn is .- -r.1 -, 4



Dxt-117g histological ratudy of the brain, no vtariationa woroi noted-

In the liver there Is Constantly noted a paronchym.Latousa doegneration vwlth

necroR16 in the lobjea ani infiltration of the cols,2 but in the brain.

onl~y parenchycatous dm~ceneration, Attempts to isolate the viz-us were un-

succectifful, threflorr somne auithors vu&',eat namini- the &ilseiso Ia t~xic

hapato~enic icteriin, others-'X-digear- 'toXi- enCephallt.0' -

iclnal-prophnylactic in~aourp- has not boon developod. The cer-am off reovered

&azizls wtw t~sej us a treatm3nt of the x-dise. a.e. 'he results wore nojatvea

I1Z~2~IGU ~1PHA "~ISI of horses in tho USSR. ""-e .tioloci of

IE, of horsea was firat establieh~d in IQ~2 by S. 114 Vephelessk"i azd 1. G.

tevenbe~ in the fOllowi10g yeZZ&r the aqgent Of 111." WCaotand 3ote

The olvtainwnt of the vkrus from fallen animalUs is very difficUlt.

?.I-om the inomont tL -irus nature of tbis diase, se w"a egtabli~bed there

have N'cn many LLtea ,ptG to develop a m-ethod which would ai'lov for a more

constant,or at least a more often isolation of the virus from th e bra-in

of hores which bhavo fallen under zniturul con."tions, with a cliical

chEL.t of 1--:.

In lQ4 . G'. K. Inhuiov and V. I. Ya~c~ahev re;portmd that 'thtty v)r able

to obtaln the viraa =ore often by prlnnrycalti'ratluc, *,.

0:1. L0 dov hAk enm ryos th by t" or'i, ry dirmet Infection of ra'b,11ts

wit'- a b.-Lin j;Ukpo~~jC.1 p,-epare, fromn t'-. brai f orefie ro J

n 115-3 the fcllowinC Mothod vaia -love I~ for the ~.o toof t ,-o

I ruc of I--4 of hories. The. b rar "In t hn tA octn",t a

Arom it &z.1 intracorebrally ln~ez ted. into r .bbt1'3. ::0s nt,, C i t cl

pousible to obtain -N str.aIns of the viruc of ,

7,rAing- ,'* stud:. s of the strain chsxacteristi.4c of -.h, vlr,,a of ~

which hz d bVeen isolated, by m~y authors, it vwts estalijih'ea thatt the no~jt



to C*X ho~s e rats, hares, beige-
K ~ Z;: c nrst abe I nil to :z Ir hores 8abbl swi

an b to ,I ca. T..ose &nizm.C, always6 boc~ ,-oo ill during u cljo

of tt riu ta c erbr vallIY, i rt r&nezwINal 1Y. suId'ar ally, an d wtn a

Iatrduc~onof it with liq-id, and not IiLc.duritnc- tho intro-

t~~zof the vinieint a deep strata of the 4;uscl~ of th 1lubr re-

-n '-4 Y. -". rc'ya:,:ov anrd Y. LouL-ov cause'd LnutbnW "hI

> abrt b eano of a suN-ling~ual Inroc lat.*on of theo virus. Af"t er

me inectioaj of' the rirus into the uLndor-tc nrie. regi on the authors notu d

thsi aoeolopte,,nt of a clear clical chut of IEV in ~cyof the rabM> Is.

Z~ua,.Aeolo--ca.1 stud, -f ir-terI&l of seve)rz. rcbbto e.uCWl ta

Ishetod a noL-'rICerouseoncephaitls(L. M. Flchucin).

It is seldom possible to caus e lnfectloa ir, h-oruva and rabbliB by the

Ift~LVZCS ztottin f hevirus-.- ,ain. Dog nd cflnea ptgs, are l ess

Ecctit4-.Cie to this Virus. Chickens, pouts and sp-rsz i -w.re not etiecct-

tbeto) thu V rs

The lothal dcoo for sucnal nm ls, drlang inra:.baad

o ther L t d2 of Infe C~ on are noIQt '" ) I t do, On 'ho ccnd'z

a: oent'" v lenthl of storage-, of the paalgcl~Le~l h

fry.~ 2. vzt~si 2 n U to 2> g r-trla 2,

and fir ra~bbts,&rn: nrcrorlI/ctc.,.' u. to...U

A njCO.t'zr that th-o brat a, fy et Cci-~d.&e oo

.m rot dat~ o th e vlr.,oi Bot2L oVw .. >r

acatoto ad let to he Lientlloatic oft: vj -V.~z2t~ rc

(Plzn an. otr v i thor dooorwt> 'abIho ttt. nI
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Bof th orna disease i3 diffAerent bj im-azoloical prcpertles,a3 well as

by' at i peciar pathom rphological variation which are constantlv 'bsertad

in fallen ardimals in th nervcm_ systim. Characturistlc for th,, Borna

d4USaae is the pres9nce. IL natirally fallen and ixperi aata.ly Infected'.

, of a non-ulcerous encephaii.ts n d an litramuclear incorporation

iA the nu.clei of 'Who Cv41,&!1os oel3.(Joeigt azd C~aaaa b~dlee).

Tn certain regiona of the Pur 4FLt ohera is an orcephalitis of horses

which ia di.scribed as different from the ordinary encephalitis by Its cha.-

acterletic couze, aer~ological peculiarities and wrphologlcal varatlors.

In pathological material fr.om horses iallen,with signs of affection

of the central nervous syst-tm in the territory of th- Far Last, S. R. Vor-

ontsov and Sidorov discribed the varlatlone vhdch, oy their character, are

similar to the variations during the Bork-a disease. S. T. yRagin reported

on the isolaticn of a virus, by h'm, in the Far Bask, from a horse sick

with emcep!AIon-y..itie, which by its biological properties 8iffered from

the strains o' virus of IM which are isolated from horses in other points

of tho Soviet Unir-o.

On the basis of the &6ove data it is possible to think that in certain

regions of the USSR an enceph& Itis, of a diveres origin is being encount-

ered in horses. These data have a practical significance for the further

acca-rzu1&tion of clinical and epizootological meterial, and mainly for the

development of a method of treatment, measure of combat and prophylactic.

The viruc isolated in tho USS territory d±Iffers from the American

(eastern and western) mainly according to its smaiier circle of suscep-

table anirn.l, and birdo and non-sueceptability of man, chortbr period of

111nces, gzuater stability of guinea pigs, groater ditpason stability in

an acid medium(pH 4.5); the size of the Arerican virus is about 25-'z0

microns. The Russian, according to I. A. Shmanonkova, 80-120 microns.



_-;; =;~r~i-n5' aaion tv'. a :zel hod of seLia.studies 6 z U.11 [;ho~d

C~ni, ccU"xUeac. bot%. aei' "~ oraad Arzr~ 6rEtcrn ardc western

ru -ar~u i 1 -IF lt ed i M t he 0T- S Sh ho rbhP-t e i).

2.l~he: ki zn- co-vao.koxr, wihileo atuync theo gil d~x

£c~o~-Ic ;ecJAl-xitles of v ~~~~N . and ; notedi a sini1~x-ity zf

v.,uzC, Lccorc-InCt rL!.fen;4t ' roru small. tert anica1m,

chere2~, k A.evashov and Y. 'P. Seo(9' 4  st&bA-iced

a d:,,t -ntic-, boetwen the a4,e:nt of I~of ;orse4 az-;d the viru-. of rabies,

c roar, ir.fc&Ctionfl0 hcorces aa by a method of neutraizat.zrn of the V'inks

by hypoim--je seuz

Strains~ of the -,iiriE of I!-,of horees, isolated in varivu sentione of

tliu Sovie't Uion, are alinilar accord.ne to thoir imtuno2og~caJ. and Rarolog.-

Ical :Ba~oit'; ~t, therv P-re avertil diff~axoncos a~ioagth aoparate

otralns in rei-ard to vix-alerce to varisums~.~e and other Xesser 0aess

Ths a part of the strains ca-;iB~ Infccticn in white mice, and part o!

thorn doos niot ponmzeso thnse proportitis. Als~o noted waa the fact that not

ail thuj utrains poesoa th~u properties nocesuzry to adapt themselves on

chickcri embryos.

Of 1? studied strzkinc,, the mrovt virule.nt are &trains 50, 17 and H2.

DurinG this it wao eutablished thut tho viruilence of the Gtrain does not

depend on the antiquity of it- icciation. Thus, strirs a a nd t'sv-u were

Isolated ~4 and 2 years a.go. and thoir virulence is significantly waaiker

than thtat of strainu 50 and 17, which were icolated Lsre than ten years

ago. Strain 392 is equa~l to strains 17 an d 50 according to the length

of lab storage, Its virue~nce is almost identical with strains 66r-u aiZ

V. 1. "'utovin studied the bioloGical properties of stra.1na Io. 2 and

6 of MZ . of horses, filterability of the virue through the Shamber1*an L2
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a.d L3 filters, Berefeld V and W and Zeittua filters. The size of the

virus particle of IM -are determined by filtration.

. Ya. Shcherbatekh and B. V. Sidorenko reported that ord-Im rX Lethods

of filtration f virulent suspensions of brtX. do not alv'-ys afford estab-

lichzent of the prevence of viru. in the filtrate. Daring the appliation

of the extraction method in weak alkaline solutionm(O.Ol% NaOH), with two-

throe-fold preliminary freezings at 8-10 C, it is al&ways possible to ob-

tain positive yesults4 O1 ml of filtrate from a brain emulsion, prepared

on a physiological solution in dilutions of 1:40 and 1:&), caused death

In rabbits in that same periodwhen the control rabbits were infected with

the original Onon-filtored susper. ion.

STABILITY of the 7irus. It was established that solutions of 54 chloride

of liLe, 5% phenol, 0.2% formaline an:! 2% creolin render a 2 0 10 virus aUs-

pension harmless in 10 minutes. 1 of a heated (60 G) solution of creolin

renacrs a suspension of brain virus har.'j1eqss in 3 minutes, a 2; solution

of chloroforz ini I hour. Virus-brain in 30i, glycerine loses its virulence

in 3 months storL&ge. Direct sun rays, acting on a brain suapancion in a

dilution of 1:20, room temperature of 24 C and a l iyer 2.5,= thick, inact-

ivate the virus in 6-6 hours. Ultraviolet rays renaer a 20 solution of

suspension harmless in 5 minutes, " layering of 2rm(source of light at 75cm).

The photodynaxic action of methylene blue on a suspension of virus@

broin was noted by Mutovin and Ishukov. According to there authors the

virus of IEM, in a suspension status 1:40, ie inactivated by ethylene

blue In dilutions of 1:40 000 in 30-'40 minutes under artificial light,

under irradiation of direct sun rays- in 10-15 minutes. On the baslt of

these data, photovaccine van sugrested for tne b&ttle with ILM. It was

established that the virus of IBM is very labile to high temperatures.

A. euspen& n of virus-brain, prepared on a phyliological solution

in a dilution of 1:20, Is rendered harm!ess by heating to 50 C for 10

I



mAilutes, curing boilin - in 1-2 inates. ?reezinC at miin 60 C, folloed

by tha-wing(1-2 hoirA), does not render the virus of iEM of horses herlez.

According to L. S. Ratner, the virus of IE, is stabie to the continu

action of very low tezperaturea (iLnus 1O C).

T'l-l, virus proved to be no less stable to dry ng. According to Shcher-

bitc6 and Sidrenko, a virus-brain, dxied in a vacc=m at 14-18 C to an

U.4 rcmainder of moisture, remains virulent for 54 ronths.

IL vie'w of the fact th t tho virus of IEM of horses is stable to low

ttp,,Perature and l.abile to high, it would be well to desinfect buildings,

equiptient and articles of maintenance with aolutions of creoLin, caustic

soda, carbolic acid or by heating to 60-W0 C.

-T)07.OTOLOGICAL DATA. Infectious encephalomyelitis of horses usually

pro reses as an enzootic of sporadic cases and very ,seLdom as an opizootic.

The IM dicease of horses is encountered in forest and swagpy, in

steppos and LOunta:an areas. Its appearance is not connected with any char-

ac;torisVic of the astures or watersources. However, most often the horses

whieliocated in herds and -ork on agricultural lands become ill, this in-

dictates the possibility of transmission of this disease by the blood-eucking

insects. There hluve been noted cases of infection of horses in city usage

duirG staifble helttring. Mzkarove observed cases of infection of horses

which were workin, in mines.

I7M of horses is regarded as a seasonal disease, and appears most

often in late spring and in the summer-fall time. The start of the infec-

tion is noted in May-July. The maximun infection rate is in July-Sep.

Separiqte, seldom observed enzootic oit:breaks in winter have been discribed.

There are data which point to the intensity of the enzcotic := of

hors;eb in the first 2-3 decades of the outbreak of the disoace. Besides

this., thre is another course of the enzootic, more eual. In this cese

L __ _ __ _ _



the infectior, of animals is almost daily for 3-w eko and more, thcn it

termlnates. Shcherbatekh, continually observing the covuse of the enzootic

of IEM of horses, noted that it repeated itself in a determined area &fter

2-3 years, less often after longer periods of time. In some areas the I4M

was observed for 2-3 Yeers in succession. The inteanity of the enzootic

in the latter case was very weak, and in cert .n luolatd ares, onal spo-

radic cases were noted during this period of time. The different courses of

ILM of horses in for a s1nle area has not as yet been connected with the

number of biting insects. It has beenr noted that in the spxing of those

years when tae intensity of the enzootic wzs greatest, there was more pre-,

cipitation than In the springs of better years. ""his peculiarity could,
indirectly/
*t least/,indicate that the greater amount of precipitation stipilates te

formation of biotopes in the spring monthb. The enzootic crutbreak of' 1i2

C is sometimes preceded by one or two sporadic case, so called foreriuaners,

then after 2-3 weeks the enzootic developes.

In the accounts of one veterinary commiesion(191*3) there were data

on the increase of the infection rate of IEM and length of intervil be-

tween the cases of new infections. From this there wore eab1lshed 3

types of courses of enzootic IEM of uorees.

1) closely grouped, that is, irxily or &.ost dadly new Infections

over a long period of time;

2) inter,;al- irle~tions with more or less sitificant intcrvela(days,

week. etc)|

3)grouped-Interval course, that is, a combination of groujed and in-

terval appearances of new infections.

According to this same commission. 'in stablos, where the rate of in-

fection was most expcxsive, there was a closely grouped course. Dixing

the grouped-interval course the d~amaae was less than during the closely
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grouped cou11e. The least number of victims we.s accounted for in the

stable dring the epizootic of an interval course",

fe*st often there is an abrupt dying-away of thc enzootic, less often

ie .en.gtbi one. Duxing a lengthy termination of an enzootic the number of

z ' CEes iD increased very 1-36 d.-ys. This indicates that the infection

does not Urlnute, but continues to 'warm itself' in the area.

The death rate is high during IF.M. In the beginning and at the height

of the anzootic the death rate is higher than during the termination.

SOUITVES OF infection and PATH{S of natural infection. As yet there are

no proven data which wou-Ld reveal the tying link between the infectable un-

irals and the possible reservoir of the virus in nature. It is ascertained

that the virus of IF1M of horses in retained in the organism of mamals; in

the warra period of the year the virus can be transmitted by various henato-

phagia and ticks to the basic host- the horse. The ailing horse becomes

the basic source4 of infection for the healthy animals.

This assumption is confirmed by the seasor.ai.ty of ro diseasae, with

the maxi=am intensity of the enzootic in the suLer-fail ,ei 'od, and also

b, y ex-perimental data which were obtained on test animals. The se. -ata

enzootic outbreaks in the winter time cannot disprove the above point.

The winter outbreaks need more accurate study. With this we should try to

decide the possibiiity of the virus beming retained by the rodents which in-

habit the hky and atrawetacks, No establishment has been made on the io-

portance of the ectop&.asltes, particularly lice, in the transmIsiua of

the virus of iX. Attempts to detect the virus in mosquitoes, caught in

the centers affected by IEM, as yet have not given positive reuits. At-

tezpts on the direct transmission of the virus of IEM were almost always

C ) successful.

at the present time the quetio" of trans ission of the virus of IM

in experimental conditions caqW be considered solted.
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C A, P . 1huxra~hov and Dcdova (1939) obtained positive results during

expcrimentzl infection of animals by means of tranemtting the virus by

tne Aedes cinereUs mosquitoes.

Analogical d.ta were o~tined by P. G. Sergeev and A. K. Shubladze

(19"4), Those authors established the transmission of the virus of IEM

on smil Ir.-Uls by the mosjuito 'Cua.ex pipiene'.

G. Y. Ichukov, F. A. Ishukova and E. M. Emcnuc experimentally infected

the 'Dermacentor marginatus' ticks with the virus of IEZ. This led the au-

thors to express the idea that, in stationary affected points, the Dermac-

entor ticks can be spontaneouly infected by tLe virus of IEIM, 0 0.

Vasilev (1947) obtained similar data,.

There also are reports on the transmission of the virus by the stable

fly (Stomaxys calcitrans)(Bartsevich),

0 P. L. Petrishcheva and E. N. Levkovich isoaEted four strains of virus

from tht tic-n 'EyaLomma anato.Licum, 0. laphorenzis and 0. papillipes'.

During typification of these strains, they were regarded as virus of I7M

of horses. 0; the basis of the obtained data the authors consider that

both types of ticks are vectors of the virus of IEM of horses.

F. Z. Amfiteatwov noted, on the basis of an analysai of epizootologicai

data (1941), that the IFLM of horses is observed more often in those zonos

where the tick-vectors of the hemosporldium exist than in those zones where

the tick does not exist.

The separate outbreaks of ILKH in the winter s -son indicate the nec-

essity of clearifying the role of the ectoparasites and rodents in the

dissemination of the virus of ILM of horses.

The possibility of infection by contact is very doubtful. There are

Conly several indirect indications that such an infection, as the infection

of a horse by application of large doses of virus on the scarifieu uac".s
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r.4 L brano of the noce, being porsible(N. A. Romanov, P. Ya. Shcherbatekh).

1owover, in tests of Shcherbatekh(1939),a lengthy (50 days) herding of

hoalthy, ailline and recovering i-nimals together in a pasture and pen did

not stipulate the infection of the healthy animals. The test included

12 hc_--y, 9 ailing and 7 rocov-rfng horses. Data on the loctlization

of the infection in the central nervous system indicate the impossibility

of a contact infection, as we-l as the negative results of artificial In-

fection of horses and rabbits by introduction of large dozes of the virus

of IZ" through the food tract. Infection of rabbits with filtrates of

urine and saliva gave negative results, which also indicate the slight

posobility of Infecting horses with IMX by contact.

PATHOCEMSIS. The pathogenic action of the virus of IEM causes af-

fection of the central nervous system, which in its turn sti,alates dis-

rapton of the activity and volume of substances of the complete organism.

The virus, entering the organism, reaches the central nervc. system along

the nerve atemn, causes an excitation in the cortex and substantia grisea

guLnglion which is displayed in the complicated reactions, accordIng to

n and str4..lgth, of the aiiing organism.

Th- irritation, penetrating into the cortex directly under the in-

fluunc3 of the virus, or reflectively through the extero-intero-receptive

connec:tlon;., inevitaLby influences the adjacent sections of the nervous

aystom, and first of all, the hypothal us region,which playe a vital role

in all functions of the organism.

A specific agitation, penetrating the cortex, ccuses dieruption of

the coordinttion of the intero- and extero-receptors, disruption of the

function of the orgaismwhich is accompanied by the a-oarancos of dya-

trophic processes.

Significant dystrophic variations take place aainly in the liver and

kidneys. in the other organs the varia.tions are expreseed lees.



Pathological processes, penotratine the cortex under the influence

of a specific ag-ento utipulate a self-atyled I&Mof horkses c:inical chart,

the character of which is determined by the degree of irritation of the

central nervous system and deionds on the condition of the &nimuls, their

age, fatness v.nd conditions of stables(pens, etc).

I. P. Pavlov cona&dersd tL pathological proces - as a determined re-

action of the organism to the action of a specific irritation in known

conditions. He credited a significant role in the pathologic-.1 process

to the receptor apparati- peripheric endings of the centripetal nerves.

I. P. Pslov said:"It seems evident tiat in the life of a corzplicatwed or-

ganism the 2eflex is the most essential and most often nervous appoexance.

With their help the correct and exact reiatioa of sections of an organis

is established among themselves and in relation to the surrounding condi-

Ctiona. The orltgnating point of the reflex Is the irritation of the peri-

phoric endings of the centripetal nerves. These crr:Ina'in penetrate

all the organs and their tissues, These endings oast be considered ". -x-

tremely diverse, specific, similar to the endings of the nerves of feeling,

aciapted each to its own irritation of a =echanical, physical or chemical

character or fowmation. A degree of their work in each LQmant deter'lnes

the size and combination of the activity of th. orga:,ijmj. Besides th e

Pavloy pointed out thaty

... extraordinary irritations, appearing as worbific causes, re;resent

specific irritations of those proteztive apparatusee of an orga i sm trich

are aseigned to buttle the respective causes.

We think that this vepresentation should be generalized for all cuses,

and in this we have the general muchanisn of al.ptio. of the orgtinm in

general, during encounterm with pathooenic coniltiono which are similar

to the normal irritations and adaptations in the way of life, wuch have

specific irritationa for one or another apparatus



'Iw.u 2~~vstreeaoci the sncc.iAJ. zi,.ficance o-* the rocertor appar-

atgo I a al lifE' pZoco3e3 of' the o.L I '.a p &rticular la its reaper.-

;Ivo re-C:tion to a intx-oti3n of vsptec~ic agents of infection.

of hor-"j t:-;O v.ru:,, az iz izzted above, is the specific

th n of ux hI o ,to the present tizo, Is insufficiently studed.,

tatMano 0 its pecullc'ritiec axc' know;L.

it one timo he aninion existed thatfinfectioa of horses wias possible

n-' y intracerebrzi1ly or suboccipita.y. iit the preoant tine thera are

d-ta which allow -iaing conditions ia tests which airo similar to the nattiral

co:- tion of infection. Tt has been established that thea in-trodu-,ction of

t..0 VIr- in'to a.-y neOrVa Stem or any branch~ of it. and also into the =a*

::'ic electivity(affindty) of the virus o.- 1'E". to the nerve titasue, ani is

corsra y h at hs : irit h vea nerve Inrduct, i rec 't0l4 ei i

do~s o vx-a-b~incasodiectio brin tim,-ede ca e 0?n te itro by

BUS'~i~no Itj t-oo oS, the abjlttn' 40o o the 1

ti~~~~uuc.~~- Thswnoin y±nj fin horses w

a ;periods of' tIme thoy tok- sor,.z wrid studied it for the- -resence of

theo 4ent. 'It was esablishad thzit the ltuor of' xc. a 'c t e th-os 1.

vhvraof ILJ., does not Contain Vi11us. of l11C.uid tL*- af tar

cI4 *t T2.tcs, and alto other aazoles, ta<zer. at yuxil-i~a irntervls antil the

dath- of the horse. cw. sed no inafectioa'1xrc -rat br. &I ro uc t 1a,
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a ~.'~:~ oz of 'rLJ.' n from u hor e in foc ted tc,-g a oc~ tn p~.-' - e

t, L tC7;L.1--dvzio rabblt5 neto at .

a~ent~r ocoae infected. jo-.ith

6,oeleotive ch-ractar~lstios of tho viruE, of !:-' aid iti ability to

ae r Ixated by the nerve edln ;3 are confirmed In otho-r wore~.

.1it~pie lntro4luctio; ' of sanLl, anmi sInL;1e introductions of Lrce

aloamq in~to places with less dovelcpod nervous systemi , do not. sti-'Ulate

the day .opnont of an iecosprocess. Similar data. noted by A-.2

~;ransJ and F . Pletsit,wo;.a evident :rl=C a at-udy of tetanui toxin.

The authors established that the p.ce of izjection of the toxir. has a:-

1v-portat zaaing in the reproduction of the tetianu;s. Thus, the intra-

=usc-alax Introduction in the reg'-ion of the axtrenitiao itt taken 110 tinoa

umalr tr~an during intravenous application.

The above data allow-. the asau.:ztion th-at in natural conditions tho

virus of 2M',, enterit: a orgarnsm, does not always aunoe Infection.

On *TheZ basip cof the abovo data it is possible to say that, in ntur al

coi l_ one the virus of 'L :.\, enterin~g thea centro.! nervous ayu tem, caulse6

a pathologica&l procese In it. A direct inclusion in~to the pkutho~o6ca.1

Procoss a,* the nervous &y4te= szipulates an acute, czd often very acute

course of zfezti ,n, oftea C&Uagj death in 1-2, da"U.

:n %he iaitilal period of tho Infe;tI on proca~s thore up:ear in the

ali~iC horsea ai,,sr of depression, aAnhpri;i of the O ltp ad

drows'ness. 'th the dvolonent of '.he dicease .here la a llnttel wtak

4ning o! the asen, hai r and _o reflexev, k&nd followed Iby the &aal ruflex.

A& a, rosult of the dev.eioozent of the patholr c-Ial process in t-e ce.-tra'!

nervoua system there is fi disr-,tion of thea coordinatic-. of =noveze7t in

the ailn4 horse, yrin isappears, the jgait becozos ciag-,ersd, the

ard'zal toyes 'in circies, Irrepressibly r-ushes forward.



t c,;,.o o f th ( r o f a c o; ci v it y i n tehr ~co~

f uefinctloo of al=o.st &11 the orc&~ni, anl. u5specIly t.-e 1 -er.

t-. F,,io s of t .e I':er 2.oso thie ability to process the prolucts w~>

ft ron t he CII r, 1.rto rat on tof th b).o od, thls GI oa~jo tu tha accz

z:c~tjon of 1urc,. quantities of bilirzzain in the bl'ood kz the icteric

cor~~cric~fthe zucous moenbranes, !-'bcutuaous cellular ttcesue and

s4JvenL.1 other ortanr.

re c nnoara&ice of bilirablr. in the blool' is or~tdailv noted so-

w'-- tor sim-iltaceously wth the iceii fthe sclera ijr

-ai momnra or, of the eyes. Th1-l &ffection of tha cantral nervous sys-

t;-: at _actu a diarupti cn of tha activi t. of tha paraymii)thenti c arad

sy_-,_tlntlc syitems, which lendsa to the a:)pcaar~cb of p~resis of the cas-

tro-Itetn&. truct aad blad.Th'r. AG a result of the tar(3Gs th~erO IC

term~-nation of tbe) LIiigetive actic n. ptzistairai Sni -patir~ c 1 iic

effec::ta, c"aul Cc a stL-i .0Irri tat or. of the central rlerv ouIs sy:et cz, tea.,

a L~it pe~~Iat~n,~ stj~1toc tne d~;tc of the vatur vo-)!

;~htea~paa f pae; 7' ,7.'kcu Of "-, t:10 4 t, t :,7ue

Ic. ll'zo, the anZ~al 12 no t I n U t tn w t ~e r A~ aL r l 0'~ of

-t~o crua*1 br- Of Witer, due o '. nz rel~aq =,:Scl a.:i,:n, tv'I'aton ii

Inatiit to rennlnlsh th-e uxco1.', there i~v z e.i a lzs- af 0

the =--cous Z.ir)7hanOS h xta% t.h ,Z ZC 4tT~ j t~~ it 36 o

Df 0 6' t 0 & lin r,-,It h t 1' 1 nh >tK-n'tza! t r Lzt thetore

ar grt o con -,o at o he onc o aa c h in t hea1r t xn I en.l 0 -th .c 0 of

th1%e cnt e nt a o f t h it o Qch and c:io m~e 9 wlt t a e cr--lti1o0: of toxic

pro" :.te

~ons~e~fc tocl'r.S, 0.r. bore. >orin-.. th .~ a7. an

the entir" Organlq= and. Incre'ase the ir to f the lior a,~-.
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Stio of its barrier and processin; functions ren4er a severe

l r':pttve action on the ]ddners, in which there is always a granular do-

gonorativo action on the epitheliam of the uralferous tubuli and seroua

rio:..er'.lonetbxrtie. Variations take place in the heart and other orpn.nc

Variatio-q are abruptly indicated in the blood. There I&. a respec-

tive increase noted in the nunber of erythrocytes(by 1 1/2 times), leuko-

cytez by 2-3 times, There is a true increase in the number of red and

waite blood celz at the oegi.nunag of the illness, only because of the

incraiAqed production of them, then, ao a result of the condonsc tion of

the blood, ;hio increase is relative,

In horses with IBM thete is always a slowing of the sedaentation of

orythrocyto noted. It haz teen experimentaly proven that thil phenomenon

Q astlpalated by the accuammulatiorL of bile in the blood, which canes dis-

ruptlon of the electrcal conddactivity of the erythrocytos, and alzo con-

dtacat.' n of the bloo4! which ±5 cauoed by dekhdration of the organiwn.

The prsea-cs of disrupted erytbhrocytcs io often noted. 1here is a

arnilficant decreave In the niumber of them. The reason for auch a decrease

is az yet unaiow., but the very f, at of aneosinophilia is a, uinuitable

progostic sign. The number of woaocytes fPlly decreases,end this izdiccateas

the wzctudn. of the protective properties of the organism and the oppreso

clon of the function of the rat-cUoendothelial ystem.

Significant rariations in the structure of the netrophils are noted,

the nuclei of which are degruerkted it,tu shnavply segmentated signs; the

protoplasra is Aiable, with great quntitie of ganular inclusions.

In the lymphocytes there are always obsereod Tvaiation of the nuclei

jand friability of the protoplasm&. SiCnificant changes take place in the

bone marrow also.



CA ",hile studying the cello of the bone r-row of horees with 11N

I. C. ~Pynrntov noted that the myeloblastic group of cells was not in-

crow n., b:t yo'ang(J;tvnil*) forms, in stages of sharply expressed degen-

eratlon, were ;reiominant in it, The quantity of histlocytic and mono-

cytic cells was increased noticably.

The variations in the blood and bone marrow indicate the distortion

of the blood-creating iurction as a result of the disruption of the te-

fector activity and general intcxication of the orransm. Under the in-

fluence of those causes thore are changes in the walls of the blood vessels,

acco~)anied by numerous hemorrhages in the brain and spinal cord, parenchy-

jtous organs, cou membranes of the gastro-intestimal tract, bladder

ani in the lymphatic ganglion

The dehydration of the organiEm, the ditruptton of the metabolic ad

Q ciUfying processs, in the 1bng run, lead tc an abruotly expreszed aidr

ozie and anoxomia. The amount of lactate acid ia the blooe. is increased

by 1 1/2 times, the quantity of potasaium, calciuz and sodium chloxide is
decreaced. The carbohydrate vo4ume is disrited; and an abruptly erpread

glycomla emerges. 7he reserve alkalinity of the blood ia lowered;pt of
tho blood reaches &

As a result of the affection of the nervous system and the increased

rascle activity, there is a d1sruption of the heat voiue, by the end of

the illness the temperature of the body to below normal.

With the improvement of the condition of the aillng horse there Is a

respectively quick restoration of the activity of the greater hemisphere.

to normaI, and also of the extero- and intero-reeptors.

Wth. the restoration of the functions of the central nervous systm

thare IL a fading of the nervous excitatlon of the ailing horse, but the

oppression remalns for some time.

%I
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.'-'Il this:,dliczt-s that the central nervous system, Inparticular the

ccrtl;x of tho brain, drn a weaenlng of the action of, or full absence

of a cpetif~c irritation poese~cea the ability to quickly restore the re-

fletorr zactivity of the organism while the va-riations in the other organs

re:z i n,

,kfter a clinical improvement in the ailing horse there are noted

putholojical appearances in the various organs, tissues of it, etc.for

some time. Thus, morphological variatins in the liver are rioted for

40 d4s and more after the clinical impro-ment of the animal, whhJ&-

confirmed by biopsy of the liver and the detection on the 25th day of an

increased quantity of bilirubin in the serum of blood of recovered horses.

Albumen remains in the urine of the recovered horses for 15-18 days.

In the white blood there are detected pathological cells, mainly of the

noutrophil group. These appearances indicate the residual variations in

the liver and hematopoletic system,aud require an accurate and lengthy

obsei tion of the clinical recovery of the horse.

In case of an adverse courde of infection the pathological processes

in the ailing horse develope very quickly and are accompanied by sharply

.x'nreosed irrevcreible variations of a dystrophic character, leading to

death. Death results from an absupt disrunt!-in of the activity of the

central nervous system, catastrophic decomposition of the albuzen, anoxemia

and pay0vcir of the heart.

COURSE OF ILLNSS. The Incbation period daring nutural infec tion

has not been exactly established; on the basis of the epizootological data

it is conaidered to oe 40 days. The course of the illness in an absclutb

stwJority of the horse:- is very acute. According to the reports of various

c2~ ____ ___ ____ ____ __!

.- ~.. J.~Jl - -
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authors 7&-92, of the horses die in 24-49 hours. Daring a lethal beginning

the diseSaC in 97% of tl- Caseo lastu from one and one-half to ten, and

only in certcin cases to 16 days.

The prodromal period during IEM of horses is very short-from several

hours to one day, less seldom 3-5 days. In this time the horces are sluc-

gish, futigue easily, move with a lowered head, their appetite is decreased&

The appearance of a ner'ous syndrome is regarded as one of the early

clinical signs, it Indicates affection of the nervous system. The horses

experience a disruption of sensitivity, they involuntarily Jerk their lips,

do chewing and suctioning movements with their mouth, shake their head,

sometimes raise it. A tV.tching of certain muscles appears and their Is

an increase of prespiration on certain sections of the body. The coordin-

ation of movement is disrupted. With the development of the disease the

) nervous appearances increase, but not in the same degree. There appears an

irrutional icterus. The icterus of the aucous membranes grows during the

entire course of the infecUon, its decrease is coincidal with the term-

ination of the activity of the digestive tract.

With the full absence of peristaltics there is observed an extensively

Large quantity of bilirubin. There is a smaller quantity of bilirubin not6d

during an incomplete termination of the peristaltics in the ailing ,orse.

Most often of all the first appearances are the nervous appear<-ces, then

the icterus of the mucous membranes Qnd weakening of the activity of the

gastro-intestinal tract. Irregardless of the quick course of the illness,

a majoritt of the horses become gaunt, this ind.icetes the disruption of

the metabolism and significant dehydration of the organism in connection

with the increased prcepiratic-

D The paretic appearances are registered later than tho hyperkinesis.

Paresis of the intestines, masticatinZ muscles sand lips and extremities

are most commom, less often with the tail. Sccording to 3rcherbatei.h,
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of 62 horses with full pare&. 6 of the gastro-intestinal tract, 44 fell;

of 39 horses with incomplete pareslE, that is, with a weakening of this

tract, 11 fell. The reflector activity is weakened or reduced to a minimum.

The sensitivity of the k-in is somewhat lowered, the iliac, knee and hair

reflexes are graduELly faded, especially in the terminating state of the

illness. The ear and anal reflexes fade later; a significant weakening

of them indicates th# severiy of the disease.

Locormotive d sruptions and a breakdown of the coordinations are noted.

They appear In the staggered gait and in the monvement of t . legs without

bending of the knees, they usually remain the entire illness. Ailing

horses suddenly stop, stand for sometime with logs far apart and with the

head almost to the ground, they attempt to move forward without Loing

around oatacles I ac if blind; sometimes they involuntarily move in cir-

cleo. St.nding in position, the alLing horses often lean treir head to-

wards the ground or cock it to one aide, during the presence of a support

they maintain their head in any position. An unexpected fall is accompanied

by an attempt to rise, this causes the animal to assame the pose of a sitting

dog. LayIng on its side the horse makes swimming movements and rears its

head back to its spine.

DrilL tbe entire illneos there is obvervea a fascial tremor and a

Jerking of the mscles of the shoulder area, chest, neck. lumb~x region

and, less often, the peritoneal walls. A blow from a blunt or porcutsion

hammer, in a majority of the ailing anim:-Is, might cause a temporary cur-

tailment of the Jerking.

Another indication of the disruption of the nervous ey7-tem, mainly

the cortex of the brain is the hypostesis of the skin, paresis of the

0 action of swallowing, partial or full loss of eight, rctainament of urine
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Ca t he, h:uiht of the illness and the involutary uxinition in the ter-

mlntis_ period of the iiiness.

Ali the enumerated signs appear very fazt. There has also been

Lotcd a loss or fading of come s-ILs.

In an absolute majority of the ailing horses breathing becomes more

diffic ut: at the height of the illness, the number of breathing movements

reaches I,, per minite, and in certain cases-50-6O.

At the termination of the disease the breathing becomes deeper and

slower. In the period of fading, almost a deep sleep, the breathing re-

mains normal, often interupted by deep inhalations.

In horses ailine vath ZEM there is constantly observed an increased

prespiration, even on those areas which are dry under e7 remely hard

laboring of a healthy animal.

Q The dryness of all the mucous membranes, evidently, is connected with

the singificant dehydration of the organism, this disrupts the metabolism

and beat-regu±lation of tne ailine organism.

Of 1i 4 horses under our obeervation, only 12 animals had a saliva

discharge, mainly in the beginning of the illness, this differs from the

rabies disease, which is accompanied by salivation and ends with death

for all those infect"'.

The percentae of recoveries from ILM, particularly if treatment is

applied immediately, can be high. In a majority of the ailine animals

the break-through to recovery Is most often on the 3rd to 4th day.

Dirine recovery the first appearance in peristaltics, then restoration

of sensitivity and reflector activity. Some of the eymtoms fade slowly.

The 4ceru often lasts for a lon tine, from IC-12 days.

CDividing IEM into a violent or quiet form according to clinical

a1pearances is quite condltlort&l: only one or another sign can be noted
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G7 as boing predominant. M/ost often there is an lateruation of the depres-

sive statUb with the excltation. These vary in intensity.

.7t.. FMTOLOGICAL variations in the ailing horses are very character-

istic. A devoted study of these changes proves very heLpful in diagnosis,

With the appearance of the clinical signs there is observed an increase

in the number of erythrocytes and bilirubun. At the height of the illness

the number of leukocytes is increased to 13-16 thousand(sometimes to 26).

There is an expressed degenerative 'shift to the left' of the neutrophile.

The number of bacillary-nuclel cells reaches 8-12, less often IS-20 %;

Thore is also an increase of the number of myelocytes and immature forms,

As soon as the first few hours of infection there is noted a decrease of.

t e number of eosinophils and lymphocytes. After 8-10 days the numter of

eosinophils reaches 6%, the lymphocytes-45. The degenerative forms of

Q noutrophils in the hemoerams of recovered horses is encountered in 15-13

days. In some recovered horses the eosinophils and lymphocytes remain

for some time (1-2 months).

The quantity of bilirubin in horses ailing w-ith IM4 is fluctual from

10-90 units, by determination according to 214ellengrakht. The increase of

the quantity ol bilirubin accompanies the appearance of icterus on the

=icouo membranes. The cleareir the icterus is expressed, the more the

detects' Ie the billrubin is in the blood.

In healthy" aaimals tho quantity of bilirubin iv 8-12 tuIts. The speed

of the Increafes of the quantity of bilirubin, and also the degree of its

indicator are arienta.ions of the severity of the course of infection. The

Increased quantity of bilirubin was noted 18-20 days after the noted recovery.

The ESR in ailing horses is slower. In 40% f the victims the erythro-

Lcytes settled in the first 15 minutes from 0 to 10 divisions, in one hour-

15-I3 dvlisions. In 35' of the ailing 'rses the e Lthrocytes settled in
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Ic15 i: rjate from 5 to l8 division3, and in an hour-20-25 divisions,, In

2.2i" there wa.s an Jnsi.rifloant hinOei~ncd of the E"%. Of 31 horses with

n E. S. F . of 0-10, 29 fell; of 19 horses, with 15-30 divisions in 15

S..... , 7 feil(Shcherbato'ch). Consequently the indicators of the ESR

c ,r-a an a prognostic sigr and can be utilized for control during

tcstin- of row therapeutic measures.

Cc:LICAT IONS and their character. The residual phenomena, besides

variations in the blood, are noted very often in recovered horses. Two

ccaes wre dciscribed where there was affection of the nervous system. Thus,

in horse xo. 419, three yuars old, after recovery there was a disruption

of the innorvation of the Rhoulder muscle with a successive decrease ofit.

After 60 days the sendutivity of this mscle appeared again and then the

innervation was restored. I. a 4 year old N No. 811, in 45 days there

0w- - disruption of the swallowing action. The animal was feed artificially

| durinea Itz illnesse

In ailing or recovered horses, in some localities, there is a photo-

ynvJc action by the sun rac'g on the un-pigmented sections of the skin

obnervod, mainly on the extremities and bridge of the nose. In the horses

there are noted byperemia, loss of elasticlty(parchmentation), swelling

&nd followod by necrosis of the skin(after 6-8 days), then the entire ne-

crosizd area tears away like a thin crust. The sections, deprived of the

skin, he-l slowly. As a prophylactic we smeared the respective sections

of skin with tar, once every three days. This significantly lowered the

appearances of the photodynamic effect.

P1THOLOGOANATO1:IUAL and HISTOLOGICAL variations in the horses fallen

fro'm TIjM ar3 almost identical.

CD Zxanation of the fallen horse usually discloses icterus of the sub-

cutLneouc cellular tissue, micous and seroum intr.ont, often of the ltver.
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S The conjiuactivos ad the subcutanecus cellulr ti auea aro intenivev

tinted a yellow color, more than the mcuous mouth and nasal cvities

an= digestive tract.

Almost all the organs show signs of hemrrhageG. They are from .in-

dotted to striated and circular. The hemorrhages are always found uAder

the mocous of the bladder, gastro-intestinal tract, on the heaz't und nasal

bridge. N eaosis is often found on the latter. On other sectionu the

hemorrhages under the cacous and serous membranes are not contant.

In a majority of the cases tho stomach Is somowhat oni.ar,-,d in volum,

over-filled with a groat quantity of dry, often couprscoed fooou Ue3

which have an acidic type odor; analogic appearances are si nlficantly

less often observed in the large intestine. The wall3 of the stomanh ara

expanded, thinner. The mncou. membranes, az a rule, are schaply hypo:-

0 emiated, on the hrperomieated sections there are i.All uceratio;ns. Of'ton

it is covered with a viscous, grayish mucus(catarrhal g.strktls). Soz)-

what less often analogical variat o's are observed In the reztu. T, o wall

of the small intestines axe often swelled, under the zracolas t eze are ho-

rrhe,-os, in places forming 'emorrhagic inflanz,.tioni , coma, iaceo 5- -§ Cr.

The liver isuuualy decreased in volume, limp, vith tz p;. ui o .

'he pattern cn the cutting is particolored, with yelloowish, le3 often. %ith

yellowish-brow tints. In nwamerouz cases there is a .ZOG&Ic pttk)r, Zftcr

fixation of a piece of livr in formalino, the fixatiz.g fluid is tintc-d a

greenish color. Sometimes smaller serouc zpot4 are observed on tho cuttirnj.

'be lymphatic nodes ai-o elightly variod. T'he pancroas are enlr,od

azd sharply icteric.

Other o'-ans oe subjcted 6o variation luU rojz.:.'l. -hu 'Z't

characteristic are the 6nl&r6uont of the hI. rt, li:. of ,, o: k.

and pretence of inter-ruccular hemorrh -o.-. .U ' . d
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the tendone ictorus. Th.e interuscular layers are serously infiltrated.

7he degree of intensity of these variations are in direct conjunction

: th the course of the illness.

The histolorical variations in the organs of the horges which have

f.J,1ca from 1-m .ro typical, particularly in the liver. In an abiolute

rajority of the cases there are clearly expressed dystrophic variations

and deagenorativ adiposity of the liver cells.

The rtringer' structure of the cells is disrupted. The cells of

the liver are without structure, many of them isolate.. In the inter-

lobulate tissues, and also in the center of the lobules, there is a re-

tention of infiltrate. These variations are so typical that they serve

as the basis for establishing a di ..oss.

The spleen is shranken or without dfinite variations, upon !' soec--

0 tion it is dry, solid, or ovr-f Iled with blood. There ii noted a de-

crease of the hezosiderin In it during LIstolo6ical eiazination.

I- the kidneys of a majrity of the fallen animals thera are con-

goctod variations and a cloudy swelling of the ept1heliuz of the con-

voluted tubles. In nunetrous cases the var-iations in the k1ineys are

alnost un-notioable.

In the brain the variutiong are coaetant, but not strictly specific,

_t often there is an exp'reased ,yToreiaz of the vessols, lesi often-

ed0-. 1in t,,roalz iktoly > . of the cteii s;1ll puactl'te homorrhges are

nro3o-t In all the sections of the brain, aloe •, "r .... in the spina.

Scord.

-ccoz!iinc to the data of Lne 0oe ri. rXv Ccu o , theQ

'aaLimt.On. of 1k brain opeclnen, va 3 esta ..h in 21 cases.

C. P. ?irog, wlie stu'yiz- the brain f:. 2' a0i'l , fa.Ien fron -T

noted hirrag-ng in 12 casem.



B. G. Iv&-iov and D. . Prisellkova detertmine the variations inth

cenrl k- syato= As degenerative procejses and ornly In separate

ci.ca a,2 an Inflazatioa. PiroC, during exazirttion of a zuznter of horces

ai' a!Len fromI~ 'i-der aatra3. conditions of Infection, did not de-

toct &n Infla=Litory appeanco in any' of the brains.

D~.S IS for IBE4 is basel on the detection of a clinical chart for

horses, this include3 affection of t'he. nor, -xs sy~term in conjunction Vith

tzcteru.3 cf all the visible uicous mombranes and atc;Aa of the gastro-

inte~itin-al traPct.

A patholoct.ca1 diAsection, in particular a histolog:ical exLi-zincation'

of the bra-dn of fallen anim~als, has an essentiai i=,port..nce. f;r thoj estal-,

lizhz-ent of aai iritialJ diaaoosa, adin succassi~ve c~s- for the coafi-

ation of the dia' aosis.

QSoviet scientists(Zotov, 15408; Shcherbatekh , Sildoreako, Sya,ev,1q4 50;

MV. .evo and K. ", Shtaly, 191"'9; F~yat;ln, 194 e) aple.the =i~ methOd'

of &r.alysirA the saer-a of Ailing and recovareA! &nimals3. '2his mothod has

'.n, 7 rtant si AIfi±.nce in a -4iforential dir, oss of v~r ;cus ncn

11 li~ zr - f.-) - )oi Ion iz,6( SrieS idorenko).

,-.narl di&agnoeig of the ieconof ho:raeo with LI by the rfo-

of 4,:, lncoesod qua t, ity of b.i'bn the blocod pro- ed itself no* wor' h

wh 'A I. H~owe er , the de ter:inatioz of the contet 3f bilirubin Ain the bIlood,

but -i t!' othor data &r.d wi th thie -resence of' a wtrti:zir

thOY a1QMP ir tl-ed &,7OC 5z

iZxactllue Zethod_ of o~~o~~tz"or co-_-l&do oc

have not he ye.' don ti t
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I Th-o biolotical r~athod of dia,;osing for IM on lab ani.-Fa wza a

it it cc.-jictad and le-cjthy, has no. recleve any Creat pra~ctical. appli-

cation, but can be at~ed to exclude rabies.

-T ~dia,-nocios has been leveloped quite clearl.y. grit

e'it ,.-tcrest in in the differentialion of 1':" from rabled. D -- a rabies

thui ch .racterlatics of the diseaae are bites,* lengthy sbliv'itioa. intense

exctation and urre3t. RLables passes with an incrasd toz--erature, on-y

in the lat days di":. it droP to 35 -3C C. The duration of the illness is

viorlod. an averaL-e of' 6-9 diays, Death rate-1 .OC Sensitivity at th6

locale cf tIhu( bite is Increased. An aggressiveness t-w.ards anizials and

nnIs notedi, also pnralysio of the deCg'u--tor;y =zn.c.Iaa azd ckti)

There ii an aba-nrca of icto~ruj of the vi2ible cricou8i bana Th-e Uatoria

of t'a -;oatro-liatastina tract is weaciv exoressei. A hi Stolo, IcE2 exa-

S.,i on u sal 1:, ~SClOses Hegri corpuscle a!bodies) in the 6anjllou cells

IR! d a e a e 1 i f a a aIal y b- i ts po-iml iar h! st o 1o :c a 1. -;

ioa the contral nervous sys:ten K'-resence of Joez-t bod-ia, d-- ratioa

of oor~~OnAcd~ oncc~oral "'ootc ca'!. pouli .r.1ties(ritre

C o: c'iC a a re eu U t c 1i -; e& h.a t iC zuab tI C

!3traalelp Lanc loss ofton with% ~ n~o ooin a In:,ect-

~oo~ Jrt~on f mzi'eo. The dltl"n'tion -oftru np ius

z ~i n totthc ~-p~ t'he :oio f d C:f~: *

vcoo ~-Iyai e ofte:n f-roo ne: r eo~ia 3 1 3 a.

Q enco n~l~c~are not of neoe n:I~t of*t.n t'he-: rotrlct n t

T'ae diro t o : ' f :. )il(Y: V0 t Liir S -n . too s-
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O th Cortex of the ran The clini:,a. sigs durig thoee encepjiides

ao chaircterzed. by a nucleic process and seldom differ froz The C-eat

list of nervousis whizh are observed d.rino IEIM As a r'a.e the eec-

oni-ary encephal ie3 ao aceozpaaiod by a hi& tenmerature. uarIng histo-

logical examination there are nucleic encephalidos detected in the brain

of the fallen animals.

FCD POISON;IYG is differentiated from =1 very easily. Aztezdsia

taurica is somewhat zimili r to IEM according to ito clinical chirt.

Clinical signs of poisoning develope very quicky after a horse eats

gr ao th s u y type of poisonous wormwood(ArtemIsia). Icteras is absent.

The course of the illness is accompanied by significnlt excitaton; t h e

horse tries to go forward, back, falls, stands, ztrikes Its head E~ainot

the g'and. Luring poisonlnr by wormwood there are noted clonlic-tonic-

Spasms, and also jerkdng of the head and neck. The infection usU'ally pass-

eG -Ith a temperature which sometimes reachs 40 C. Dirirg dicsectcon of

the corpse there is usually some catarrhal infianzition of the gastro-

intestinal tract, sometimes a chart of general intozication. Daring a

histological of the organs there axe noted significant variations in the

Parenchymatous organs and puaztate emorrhaing in the central nervous

aye teU.

According to clinical appearances, some poison.ng of horses by sheep

sorrel, horsetail, belladoana and other poisonous grascs ressembles IF4.

The nervous appearances during polsoning by these grasses are combined

with atonia of the intestincs. Excitation and oppression inturchange.

The acous membranes are seldom hypercndlatcd, dry. Single or many animals

si altaneously are poisoned by these grasses.

:BO1TUISM is caused by a 1., rse eating some dete.mined food. During

examination of the forage and contents of the stomach there are found

t-xins of botulism. Icterus of the mucous membranes is absent. The act



of d'....... i , l rurted An the horset and the ' .w6r jaw h:gs down.
C-,p~a r i , accompanied by ekening of the anim-a) du -ing retention Vf

s,• ana a sli-,-ht we&ovr~ng of the reflector actvity, The death

ratv s us'~ily high. The couore of the *sease is 1-6 da.y. A gelatino-s

n.:Itrate in the tr-chea, hemorrharing under the irge intestine, epic-

Lrdia, c~Qe of the .d-ueys, in 'he lungs and brain is detected during

d.i e c t i on.

The Lf:¢rentintion of =2.. from Surru deserves attention, especially

during the prczance of excitaztion or oppression of the animal. Daring

,.-.croccopi, eyaination of the Ia-o drops of blood there hzve been found

tr panosozn, and the C-L. A4th specific anti-ens was positive.

,hen di&gnoc ng for a disease it is necessary to donsider the epi-

zootolJogical statue of ihe region in which the anial is located and the

Q locality from which the animal came.

With a differential diagnosis of IM of horses, the epizootological

conditions of its outbroak, time of year, ch cter of the area, the do-

.xee of dissemination and degree of infection of horses and other animals

are tcc<en into consideration.

A Many various measures and preparations have been used

--tainst ;EM of horses. There have been applications of atoxyl, rivanol,

artcoline, bismuth, b.lcohol, albL-rgin, mercury bi-iodide, laxative(purge),

mech-nical remowl of the fecal masses through the rectum, cztheterizat on,

chilling of the entire body, ice on the head and others@

A y, perimmune serum has been used extensively for the treatment of

IEK. According to S. N. Veaheleaski, it lowers the death rate by i0-15.

Besides this, application of a hyperiuae serum was made in combination

wiQh urotropine(hexamethylenetetramine). Of 42 horses treated with hyper-

.zumne serum with a simultaneous injection of urotropine, 27 horses survived.



Th.e obtained datu do no" allow cZ7 covolucion of th i b1e effetivtmpse

of the scir , even dUr iIJctions of high daoe(200- CO ml)

Somewhat better reoults werea obained dring the application ofl the

hyperln.une serm i th- followirc =n ner: 62-7 l of the ce;:Um aoT in-

troduced vh±ouGh a ouboccipiAlal pu.c..e; alter 3C minutce 2CT0'/3 =I of

this aam serum are subcuta iorI y injected into the region uzder the !hutt

or into the neckt laat~i and corfial aubstr-nru axe iatrouced ri8=A

taneoualy with tr.e hyperi=arie aer%=. The ticatment is repeated 32-4 tiz:e

Of 39 horses that were treated thiz way, 29 bor6ea res vered

The hyperiramune serum for edicin"A purposes wan prepn d in t e

following manner, Increasing doses of vwr .&ccine wore introaaced

to horses over a period of six monthG(intra=,sculrly)o At first 0.2 g

of brain substace was introduced, the- each successive dose was inereasod

Q o.l g Interval between injections-16 da{ya. Three final dxsee of the

virus-vaccine were introduced sboccipitally, ize serums obta'Ined by thIs

method reliably neutralized the virus, and the CMFI g&v an even, positive

r e su. t.

Non-specific hyperimmune serums were also tried for the treatment of

ailing horses. P. P. Gerasimovich and A. I. Ulendeeva(1943) applied var-

lous serum; anti-anthrax, anti-paratyphus, anti-colibacillosis, and alab

serums of blood used against plague of swine. Urotropine, methyltheo-

bromine, camphorated oil or spirit of campho, was injected simultaneously

with the serums. According to the authors, in comparative tests, the beat

results were obtained during the application of the swine plague sezvm(&0,

recovery). Almost Identical results were obtained by these authors during

utilization of the blood of canxalescents. An accurate varification of the

Ldiscribed method of treatment did not give any positive results,

10% solution of urotropine and a 1-2e solution of foralne havo

been used for th. treatment of horses ailing with IX14 losea were of

>een
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.or-150 mi. Th ce Laeas-ures gave inconsistent results.

- om 1979 to 11- 9 there has been an accu -- ation of material on the

tratacnt of hor :es with IM! by introducing 20-30 ml of a 2-3" solution

of trotropine into the cubx-rachnold area o However, according to medicinal

reLts, this rethod of injection did not differ from the intravenous in-

V . val ahev obtained better results during zuboccipital appli-

c.,ton of urotr-pine. According to hiz(1946), the suboccpital intro-

duction of doses as much as ten times smaller than ordinaxy stipulated

a good effect. Yanlshev injectod 10-20 ml of a 105 urotrcpine Golution.

Good res.1ts woe obtMined in 193l19L4O during the treatment of ail-

___

iar horseE rith iLrotropnne and oxygen. The oxyren was introduced under

the skine In doses of 10-12 iters, twice a davy into the region under the

Q chest, the urotropine, also twice daily, intravenously. It is reccommaded

that the treatment of horses ailing with IUw be treated on the following

sceme:

1) 10-12 liters of oxygen are introduced under the skdn of the sub-

tte ... reoion aad ctal region;

2) 300 Ll of a phiological solution, in which a preliminary dilu-

tionr,, mzlde of 15 grams of urotrorine and I0 g- of glucoe, ar- in..

jected intravenourly at the same " imeg

3) every 4-6, hur 20 of comphorated oil are 1n-oduced under

th-e skin;

4) two times - da P- deep enemo= of warm water (10-12 liters at

vith an addition of potassium permang nate in dilutions of 1:1 00 is

glven , ... .

Of 42 hcrGs.a treated accordnt, .-hs schema, 33 horsea recovered a:nd 8

fell (Shcherbatekh). According to the author, this rothod of treatment

of horses with IEM is directed to !me lowering of the acdosi, azotemia,
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a xczia, for the oupport of the muscul r function of the henrt to the

combattirn of the specific agent and toxenii of the organiox.

A so callcd 'chioridotherapy' was suggested for the treatmont of

horses with IEM. It is ac follows. 200 ml of a hypertonic solutinn of

sodium clhicride were introduce intravennously. After 30 minutes a liter

of a co.ution (prept ,ed: sodium chloride 40.0. ptasslum chloride 1.0,

sodium bicarbonate 1.0, macnesium chloride 0,,5, 50 calcium chloride 5.0,

distilled water 5 liters) was introduced under the skln in the region of

6he subthoraic or costal.

The chlorid~therapy is mainly directed to the increase of the con-

tent of chloride in the blood, and the decrease of &zotemia.

The veterina'7 commission appiiLd the chloridothorapy method along

the following schemes

0 1) 150 ml of a 10% solution of sodium chloride were introduced intra-

venously to the ailing horses. The doses was given once daily until full

recovery of the horse(3-5 days);

2) 30-60 minutes after the injection of the sodium chloride, 100 ml

of a 1Oi solution of urotropine were injected intravenously, 30-4O g.

of glucose were introduced simultaneously with the urotropine;

3) 2U m! of camphorated oil were introduced under the skin, this was

repeated after 6-12 hours;

4) all the ailing horses reciev.d 100 g of Ginuber salt with water

and feed daily. The mouth area was partially sprayed with wateri

5) the bladder, overfilled with uxino, waz masaCed.

It was established that in the pathogenesis of 2M of horaos the Gpec-

ific agent plays a determining role, it leads to a _zrupton of the ir tero-

extero-receptors by its immediate action on the nerve centers, cortex and

subcortex regions of the brain. Therefore, it is very valuable lenGtny
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meaurez; of retardation , alone with the specific substances, be applied.

Thi3 rnthogenetii therapy can be applied by various means.

There i~s an accuzmul-tion of material on the treat- at of horses with

17.V by application of lengthy barbital or chloral-hydrate narcosis, with a

v±.I-taneous introductionof urotropine. Recovery was noted only in a few

horses. Lxperiments on rabbits established kShcnerbatekh, Sidorenko) that

the veronal retards the development of the disease only for the period of

the narcosis4

An earlier isolation of the ailing horses and a timely application of

medicinal ze-.su-es aids in the recovery of the horses from I1L The aucce&

of the treatncnt depends, btoides this. on the immediate submission of the

horse to rest, irregardless of where it is. Categoricly it is not advisable

to transport the ailing horses. The veterinFary aid should be renderei on

Q the spot, and necessary CabOs shouid have motor transportation.

Horsei' with IEM in open aras should be tied to a stake or other

firm object. All hard objects should b . rezoved from the areas reserved

for the ailing horses. Ien horses are stabled, the floor should be ab-

undantly coverod with bedding, and the walls with straw mAts to avert

in ',ries to t a anrimls. A C- hour vatch over the ailing and recovering

aniLm.Llc uhould be kept by veterxnary personal.

The ailing horses c-e feed ,-een Zrazs, finely chopped root plants

(car:ot3, beets). ;ater is offered ifithcut limit. Upon refusal of water

it is reccomuended that deep enemas ba made 3-4 ti:~ec diily, 5-10 liters

of water each.

The recoverire animals are feed xanz:; finely chopped root p-ants

and bran mash, and 5Q g of Glauber salt per ..f terus I r
'-a: A. iceu sprexent.

0 The horses are -adu&ily put to vork from the 10-j5th day aftor the

clinical recovoary.

-_ __ __ _ __ _

I!~l
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SPECIFIC prohZvlactics. The development of a method of specific pro-

phylf.ctica &gainst IEM of horses was possible only in the 3uies of this

century when the etiology of this disease was cleLrifled. A formolvaccine

fro the brain of spontaneously fallen hor~e- waz suggested c-id tried(Leven-

ber, Veshe±esskci, Shcherbatekh and others). Much time was spent - the

testing of formolu and carbol-giycerine vaccines, propared from rabbit

brain(Bogdanov, Yarkina, Shcherbatekh), in field t6ect. Ishukov and

ratovin, on the basis of data obtained during a study of the photodynanic

action of methylene blue on the virus of 1-:, suggested photovaccinc. The

latter was tried for some time in field tests with irregular results.

Varifying tests, conductod by Shch-rbatekh and Levashov (1947), on 500

horses, with an equal nimber of control animals, established that photo-

vaccination does not possess immunogenlic properties.

A low imunizing effectiveness was established (Shcherbatekh) Laring

testing of a weakened vccince which had been prepared from the brain of

a horse emporlmentally infected with the viru, . IZ

Numerous scientific-research institutes proved the adaptatlin of kthe

virus of ILM of horses on chi'.':un embros. This servgd ex -he basis for

the production of a vaccine from chicken embryos infectedt with the viruo

of IZX M. 4 -" Polekovs~d suggested a formol-embryo-vaccine, which was

triod on a large number of ho ses. Data obtainud do not "ilow any deter-

mLnea opilion of the effectiveness of this vaccine, because along with

the positive indications, thcre are reporta which state thal in sovoral

regions the :orzolvaccine from chicken embryos does not render aa im-

ztnlzing action Lginst IF2 of horses

SThe application(Shcherbatekh) of a 'nativef vaccine prepared fro

CD a virulent bra4i of a rabbit glve no positive results diring subcutan-

eous Injection to hors,3s in field and lab tests.
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EfIfective results of lmun1ization against 14 wore obtained by

5hchorbat ch and Levaohov in 19,43-1947. These authors proved thaLt a

suboccipital introdl.ctilon of a virus-vaccine sti u.ates a direct and

du-rative imzuity in the inoculated horses against ex-erizontal infec-

tion. Of 76 vaccinated horses, 6 became ill after a controlled infection,

30 of 32 -_,ntrol horsoa fell. AialogIcal data wore obtainod with suc-

cessive tests. The suboccinital introduction of the virus-vaccine creates

a non-ausceptability in the maJority of the cases. The i,anity appears

6-10 days ifter the inoculation and lasts no less than two years. This

quick .reaticn of an immunity, according to the authors, is possible be-

cause Lne method of injection of the vaccine allows for its imzediate

action on the central nervous system, as a result , there is a very quick

reactive, stable reaction of the co~plete organism.

The suboccipital vaccination, developed in experimental conditions,

has a great theoretic, as well as practical potential, because some data

indic .te that even in natural ,'ondit ns, positive results can be obtained.

The above authors vaccinated 78 horses with 43 as controln, it was sta-

lishod thnt 6 of the con rol horoeG bccazo Infected, 4 fell of this number,

nor, of the vaccinated anlm -ls becamo ill.

.More on the possibility of obtaining an effective itmunity in prao-

tical conditions ir the fact thLt, two ho; ses, recovered after natural

iafoctions with ercephalomyelitis, did not react to an introduction of a

Jethvl dose of virus of I-E., while the control animals became ill and

fell aftur the Introdu-tion of a slilar dose.

'.ith the obtsinmient of positive roslts on a large uumber of horses

in practical condItions, the suboccipital method of vaccination could be

0D utilized for the licuidation of thi cnzootic of Z1:2

The complexity of the applic.t.on of the suboccipital method ..f vac-

cination lead the author4 to zearch for a more direct method of imu'uizaton,
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(7 TUsing the Pavlov studies,on the raceptor a-,puratuao~and tho work of his

atudt; (Charnigovsxi, and others), which prove.3 the pre~zeznce of Dro,)ri-

captors~ in the 1ule3,aS bCaSiS, Shcherbatekh and :&Vachov,in 13 47,varif'cd

a teait on the intrarztscul,.-r infeCtlonflo horses with positive results. This

le,' to tho davolo'pnent of an intra)=-uscua'~ Vaccination a,:U-nst I-% Fo

thir goal t!7c a uthorB erlected the cubrarenal rojion, Ibing the =nojt abun-

darit eth s-)ecific reccptor- which zxe GsuszeDtablo to the action of s-jeciflc

irritations-_virus tieo

Zhchcrbatekh zand Sidorenko, ia lAb tests, otbihdthat the irntra-

muecular introduiction of the viruis vaccine of IBinto the lumbar re ;icn

of rabbits and horses, creates a non- ousceptabili ty in the inzunizod zzn-

i;z!Ld a Of 34 horses vacc4 azted twice by this mathod, 0C) horoes -1i .n't

become ill, 5 did; of 13 control azimals, 10 becane ill. Al:aoot analog-

0 ical results were obtalad in tast3 on rabbits. Of 21 twice vaccinated

rabbits. infected vl.th a lethal dosa of tho orl6irnal viruas, 11 did not

become ill, '.h±ile all the control &nInaLLs o0ae:;o -".l azd full. The on

tivity of tho izn'anuity has been vLaxiad to two yeaLrs. S_*c'he.rb.nteak'h and

Sidoekodovelo,;ed a zn.oo of prODparmaf and Gray vaczine dlor:

with toapplicition of the L liquid vuccine. Thry va:ccirv, tLo ord-

in - to the authors, has the advant ge that its i~u~i~pro irties last

two0 v'eLra in storage, that IsQ, 7 timas lon-ar that the 1qUd.0h resalts'6

of Iimnunlzatluz of rabbi, A and horses with the dryr va-cc Ize axe t 3ai % Laze

those with the liJquid,, vaccine.

3200 r~re,~ihan equal nuimbor of control1, V,'.rev z~ta a

for.Terly ouseeptablo are&L. -yor more t han tw'o ;'ear6 no in!oo :'

noted amomj the vaccinatt hers-.;3.

0 Tbe LPolIication of thia mothod of vkzccInatIonj, Iz the labr c,-in,

led the authors from tha anatozo-physiologicai. axcluuion of tlis -- ea,

and from the Pavlov teachintgs on nervis=. The-, orga~nism. as a wholDe,
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aco-pijshes its functional reconstru~ction throufh 'the revo. sy3tem.

A ttest showed that an cntigen, thirough the rvouz systam, rcbI.l'ize3 h

ofLi-sm of the z~rn=zo for the protectic a ajinst inf, z-tion. The ac-

ceptlrn , reaztion Of the orgarhisn is confirmed by the . mi8tive reau. to of

co.-lemen t fixtng j ciocCR during c-axnitation of the sz'mof

whccinatoe. azinlr..

CHUAS T 23 OF 02~~ In tnhe affected areas the b2.ood-esick-t:ng ia-

cects Ere conaidered to be the noot probableo vectorz. of thte iufection.

3esides the3 sp-cific prophvlactizc, there are gerr&s1 precautiozz inc1u-ded,

These in-clu. o individua.' protcoctizon of the ahr.fromn tae bi tes of hemato-

phcj-,ia and ticks, for this there are nigh-'t insadin the day the

hrsas "ro kce7,t in da rkervd buildir'rs.

Zarly spring covering of w-ter spots with oid., and a ;.ll b=rnir.g

of Crassoee are possible za isures for the bitermnatior. of tho vectorz.

Tn uou-is whizih ax! affecte-db tha IZY* there are prop.hy'llctc e-

iorative works(dry-in- of marsher, ol &nin,- of 'biuslanhi, etc). :):C, :

~c.ora~o&-nd other praparations hiave beer. utsed 'i th groat success for

oobattiag these Tnot.-ah zost Convoru1ent for= of uop'Lying the i-

zec tizilas Is t - dstiz, or aerosols * but iz-sDcnsionu, t,-uisiona Lnd

L -Leci ro7.e in the prv:inof infection, 4 I nluII flf I of h-rebe3

is >;ebythe zca1ze whh &ro 44rocto in *ig h r,381sta' Cf

of th r>.nof the zrir..I. ?Onr f edin am,-3 CO--v lTt tn. -1 1i

o: -te! wa.d o resC-.n 'je S- j ±blU fcti t.- - ~n Creasa oI

S I i; t an &--Iz to Vt' Z vioo 0 !o o P~ a Lt

' rhon t bee etaiiho ta a '"Jeb is !1.§c~i~ ter

0D is a quza:r'"jo arnd Mnas' irea to* x>.Q the sosztj of dIsr cn .

-- 3 horst-s in 5±~e are 21vIc ua 1 J'ltey I s7do s-.or a'~-~

a & re ::u:t eaa



The vete rinary worztairs irhform the neighboring, j)ints and artaa of

the anoarance of I~,org~anize mecha nical cleaning n desiafootlon. of

of tbe areas where the ailing and fallen horses are located.

Uo animals are allowed a tr * -os, enter or leave an infected area.

The ailinC, recoveryln,and also those horzs uinder cbs.,rvtion, are iGo-

1 tead in, stables, or ~r ncaecti ons of onon lacnd %:r-'ch ha-ve teen

appointed for anon use, :vrage ise no: -prmitted out of the areauni

after the qunrantine is lifted.

ntlry products, poultry, grain and tech-nical culitures arc. allowed

to loeave the aiea onlyv after all measures of desinfection and control

have been utilized, and. thu reg6ional veterinary Ci.-es a re'leas.

In the threatened areas' nejh -bor-Inz brigadeas, etc.) tz veein

personal con-duct daily in:;pectiona of each annials -by zr-e&ns of Ler.

0 perature cneck, apoly nasures for the betterznent of stable , work and

feed ?onditions, include 70-40, g of soijAu- chloride in the feed for each

horse, coniuct sess'lons etd meetings with the horsemunsters &rd obtserve

the brigades for early signs of infetin

Any sin-le buildinc can bu us,- For the isolation, of the h-Orses,, or

thney ca= be kept In t u op-en. .. :rseu susrecte5. of becozIng; I , f'e CteCd

(icteras of thea =uzous mo-nbranea, quicz fati7 eIf, snail deviations from

norzLl) are kept in ".1e'r~±sltn ar&aan -ae s-ublected t

popkclact~c treatment with trrci;thyren!ieve -t0 C of sodJ--m

chloride eacha, per day-.

The horses w4.th acute coursesof in1fect!,n rze c'z in a ser arate

rgroup and treated.1 -5 rozeyn ore r Z u cxaead

slowly puit to work efter l$Zdia. Sto fa!Illnatti are uckv

retod-takeni to a disposal plant, in.'e -aence of one0-to a--nit

Cranyar4, after bellng aissected. The 6-.&C o the fallen Lnt-Als is



ci ~ c-)t fr 10-12 ho~ in r- 1-2 solitiomn of creoline, or in li,-e milk'

(lC , cen i t Is w!' z;h o - wl.th- ,water, IOie in t'.) Ght~ad d. Z oI-ent fo

re~uar -procoezsin&%

Sdu:,/s aftojr the lzst horse h,.s been soLtea thez-6 is acaxt

inc.kcive, direct iJesinfectiJon of t~e q~As2.i :- i a cleanirt of the area

on which the ailinZ horsc.6 wcra kept. thcea, the quartine is lefted.

.M.fitoatrov 'T. Z. Cow~Of pr-'Tc, a Und.iciral Pre.axatiorns

~iuri~ ~<.VASC:: (~~si~:~2 ~of hcr eoI5k >

N. F. A test on' the o cr.to 1 i'. eoo~o<Its rc 0:

0 :,earin. 'Vat. Inst. 131D5

leohleless&-d S.. Sti.tus of the Gc0' ztifiz rezvorch work on tltj

0; izoot~lc zrc~~ yltso ~os rr o.oovet. :Lnzt. j3

'.'eloS "18 1 3 G 0 tte7 :tS t.o obtair i*0sea.vanot 1o

aorse. So. ut 19 ~. -~o-ik nfeotions

t,~~ ~ bft. "

h~. ':3 te t-'if e,,

::-.~ o E~r-ch fra v cci:ne & C',i o

hro. 'Sov. Vet.
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